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MDUTIPAIR DISTRIBUTION WIRE PROTECTION 

(ELECTRICAL PROTECTION OF FIGURE 8 ONE -PAIR 
AND FIGURE 8 MUI2HPAIR DISTSIBUTIClf WIRE) 


Purpose: The purpose of this addendum is to provide infonoatioa on the 
electrical protection requirements for Figure 8 ©oe-pair and 
miltipair distribution wires. MIA SB & CM-821, "Multipair 
Distributism Wire Protection, " dated July 1959 Addendum 
lo. 1 dated April 1961 , remain in effect for PE-15 distribution 
wire. The new material is as follows: 

GENERAL IIGBTNING CONSIDERATIONS 

1.01 This addendum applies to Figure 8 multipair distribution wire 
covered by REA Specification 'TE -20, and Figure 8 one-pair 
distribution wire covered by REA Specification IE-27. 

Throughout this Addendum, Figure 8 multipair distribution wire 
is referred to as "Fig. 8 MPDW. " Figure 8 one-pair distribution 
wire i® referred to as "Fig. 8 one -pair DW. " Where the same 
Information applies to both types of wire the term "Fig. 8 DW” 
i® used. 

1.02 The actual surge dielectric strength of Fig. 8 DW is not yet 
available . From known data however the surge dielectric strength 
of Fig. 8 MPDW is conservatively estimated to be 20 kv between 
conductors and greater than 95 kv from conductors to the support 
wire. The surge dielectric strength of Fig. 8 one-pair DW is 
conservatively estimated to be 25 lev between conductors and 
greater than 60 kv from conductors to the support wire • 

1.03 These dielectric strengths are adequate to prevent damage from 
lightning surges except for direct strokes and those arising 
from connections to stations that are sever ly exposed such as 
fire towers, radio stations, etc. There is no economically 
feasible way to protect aerial facilities against direct strokes 
and therefore no attempt, is made to &o so . The dielectric strength 
of Fig. 8 types of DW between conductors and the support wire is 

so great that the provision of air gap arresters from conductors 
to support wire is not essential from protection considerations. 
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Because of differences in potential between conductors which 
can arise during the passage of surges , maher gaps are 
desirable in bobs situations to limit these potentials as 
described herein. The provision ©f a sstaliic path frosa 
washer gap terminal fcleeks t© ground is not necessary except 
for unusually severe surges . Because the dielectric strength 
from the outs ide of the jacket to the support wire is substantially 
leg a than the dielectric strength from conductors to support wire? 
ready access enclosures can be mounted by clashing over the 
support wire ins ula tion. Unusually severe ewges vduM then cause 
breakdown bstveen the clamps and the support wire Wf'&re dielectric 
failure between the conductors and the support wire ^©uld occur. 

2. GENERAL POWER CONTACT CONSIDERATIONS 

2.01 With outside plant wire and cable of all types, the most 
effective measures in the prevention of power contacts lie in 
the provision of sound construction, proper clearances, and 
avoidance of nonstandard conditions. Because Pig. 8 DW will 
be twisted around its support wire during construction, power 
conductors can make physical contact with either the jacket 
over the support wire or the Jacket over the conductors . For 
design purposes the 60-cycle dielectric strength of the Pig. 8 
MFDW is conservatively estimated to be 30 kv from conductors 
to the outside and 20 kv from the support wire to -a® outside . 

The Fig. 8 one-pair DW is estimated to have a 60 cycle dielectric 
strength of 19 kv from conductors to the outside and 12 kv from 
the support wire to the outside. 

2.02 In the event of a physical power contact to Pig. 8 MFDW or Fig. 8 
one-pair DW/ no electrical contact would occur unless and Until 
dielectric failure of the jacket over the support wire or failure 
of the jacket and insulation over the conductors occurred. The 
heat of the arc resulting from dielectric breakdown would melt 
the Jacket and insulation from the wire at the point of contact 
thereby establishing a direct or arcing contact to the support 
wire . Coordinated protection can therefore be obtained by 
effectively grounding the support wire as described in paragraph 
5.01. The probability of a contact to the conductors which would 
not involve the support wire is so small that the application of 
power contact protectors between conductors and the support wire, 
of either Fig. 8 MFDW or Pig. 8 one-pair DW cannot be Justified. 
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Station protection In conjunction with #24- gauge copper leads 
or a #20-®auge 30# conductivity copper-steel bridle wire 
(hereinafter referred to as #20 -gauge bridle wire) fuse link 
between the .Fig. 8 DW and the drop wire will provide adequate 
protection to telephone users and to subscribers ' premises . 

2,03 The National Electrical Safety Code (NESC ) has not recognized 
Fig. 8 DW as being immune to power contacts so all applicable 
provisions of the NESC for "communication conductors" should 
generally be met. However, because this type of facility was 
not contemplated Khan the NESC ms vtltten, latitude of 

engineering Judgment within the intent of the MW3 requirements 
i® permissible. .In this connection REA consider® Joint use, 
crossings, end conflicts (if they cannot be avoided) of Fig. o DW 
with Grade C power line construction pewissibl* without specific 
measures to obtain coordinated protection other than grounding 
the support wire . If local authorities question this interpreta- 
tion, Grade B construction of the power line should be provided . 

3. CffiMBAL LOW FREQUENCY ELECTRIC INDUCTION CONSIDERATIONS 

3.01 Voltages are induced electrically in Fig. 8 DW from exposures to 
60 cps power systems in the same manner as in open wire circuits. 
The magnitude of the induced voltage however is much lower in the 
case of Fig. 8 DW than in the case of open wire because there 

ie much greater capacitance between the conductors and the 
grounded support wire of Fig. 8 DW than there is between open 
wire conductors and ground. Drainage units are not required. 

k . SPECIFIC UGHTNING PROTECTION MEASURES APPLICABLE TO FIGURE 8 DW 

4.01 Junctions of Fig. 8 DW with Aerial Plastic Insulated Cable 

Although there is an appreciable difference in the conductor- 
to- support wire surge dielectric strength of Fig. 8 DW, and 
the conductor -to-shield dielectric strength of aerial plastic 
insulated (PIC) cable, both facilities have a sufficiently 
high dielectric strength to withstand most surges and it is 
unlikely that either facility would be damaged by surges fed 
from the other . Fig. 8 DW may therefore be spliced directly 
to PIC cable conductors without washer gaps or other lightning 
protection measures . 

4.02 Junction of Fig. 8 DW with Pape r Insulated Cable - Lightning 

protection of paper insulated cable l by means of 700 volts rms. 
carbon blocks) at Junctions with Fig. 8 DW is required in 
accordance with REA TE & CM-815, "Cable Circuit Protection. 
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J ’^3 J ^ctlgg_3 of Fig. 8 DW with Open Wire - Because of the large 
differences in potential that can exist between conductors of 
an open wire pair, and because of the considerably greater 
dielectric strength between conductors of open wire as compared 
to Fig. 8 DW, lightning protection in the form of washer gaps 
should be provided at such Junctions. 

k ' 0k Actions of Fig. 8 BW with Other Fig. 8 DW - No protection is 

4.05 jnpT7t° nS ° f Flg ° 6 SW vlth 01d Type » w fHEA Specificatio n 
B:J -22 • Splicing and terminating cons iderat Iona dre of more 
importance than lightning protection because the probability of 
lightning damage *to either of these facilities is small. Because 
it is not practicable to splice these conductors directly 
together, the conductors of PE-15 MFDW and the Fig. 8 DW should 
be terminated on binding posts of terminal block®. Washer gap 
terminal blocks without leads mounted in ready access enclosures 
are recommended for this purpose. 

4.06 ^ jflctlons of F *g- 8 Dw with Qld Type One-Pair DW - (B EA 
specific ation fE^17) - The probability oF~llgbtningdamage to 
either of these facilities is small; therefore, splicing and 
terminating considerations are controlling. Because it is not 
practical to terminate PE-17 conductors on binding posts, bridle 
wire must be run from the PE-17 wire to the Fig. 8 DW. The 
bridle wire should be connected to binding posts on a washer gap 
terminal block without leads mounted in a ready access enclosure 
on Pig. 8 MPDW, or to a wire-mounted terminal on the Fig. 8 
one-pair DW. 

4.07 factions o f Plfc_8_. DW with Drop Wires - Lightning protection is 
not essential. However, terminal blocks to which ^4-gauge leads 
or #20 -gauge bridle wire conductors are connected are normally 
required for termination and station protection reasons (see 
paragraph 5*03). Washer gap terminal blocks are recommended for 
Fig. o MFDW, There is no suitable one-pair washer gap terminal 
available for Fig. 8 one -pair DW. 

4>08 sDffgtion s of Fig. 8 DW with Buried Cable - There is no specific 
requireioent for lightning protection at junctions of Fig. 8 DW 
with buried cable. However, terminal blocks to which 24 -gauge 
leads are connected are usually required at such Junctions in 
connection with the protection of stations along the buried cable. 
Washer gap terminal blocks are recommended for this purpose. 


4 - 
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4.09 Junctions of Ftp. 8 DW with. Burled Wire - Ho lightning protection 
is needed for the Fig. 8 DW, but a one-pair vmh§r gap terminal 
block is required for termination and protection of the buried 
wire. 

5. Knot COREACT PROTECTION MEASURES APPLIED TO FIG. 8 EM 

5.01 As stated in paragraph 2.02, no specific power contact protection 
is required for Fig. 8 DW except effective grounding of the support 
wire. Grounds should be placed at the beginning and at -the end 

of nonshlelded Joint use sections with power circuits exceeding ^ 

2900 volts to ground, and in addition at one-half mile intervals'. 

Hie grounds should be made by connecting to an MSN, or to other 
low lrqiedance grounds if an MGN is not available. The support 
wire should also be grounded at or near crossings and conflicts. 

5.02 Grounding of the support wire as described in paragraph 5-01 is 
not required, (l) where Fig. 8 DW is installed below aerial carle 
or other wire facilities and is therefore shielded from contacts, 
or (2) for exposures of less than 2900 volts to ground. 

5.03 Some of the measures required by the National Electrical Code 
(NEC) to protect stations against the effects of power contacts 
are incltxied in the wire plant and axe discussed in the fol lowing 
paragraphs . Where large power fault currents are likely such as 
near junctions with open wire, #20-gauge bridle wire of adequate 
length is specified to limit the current through service drops 
and station protectors. Where large power fault currents are not 
likely, such as at intermediate drop locations along Fig. 8 MPDW 
leads, shorter #24 -gauge copper leads connected to washer gap 
terminal blocks meet code requirements economically and are 
considered adequate . It is not practicable to provide a #24 -gauge 
copper fuse link between Fig. 8 one-pair DW and drop wire within 

a one -pair support wire -mount ed distribution wire terminal. 
Therefore, #20-gauge bridle wire must be run from the distribution 
wire terminal to a drop wire terminal at each point where a drop 
wire connects to Fig. 8 one -pair DW. 

5.04 Part of the Justification for omitting power contact prole', tors 
from Fig. 8 DW Is the provision of suitable fuse links to isolate 
service drops, and the use of relatively high current-carrying 
capacity fuseless station protectors. Color coded #24 -gauge 
leads connected to terminal blocks are also adequate to maintain 
the unexposed status of buried plant if used at Junction! between 
Fig. 0 DW and buried plant to connect between the two fac i 1 1 tie;; . 
Splicing connectors now available make practicable bridge tap splic- 
ing of Fig. 8 DW conductors to #24 -gauge leads connected to terminal 
blocks . 
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Buried Cable or Buried Mire 


5.051 June one with buried cable or buried wire, where 

rJ?' ® DW t? ®" eKtensio n of or a tap off the buried 
M^ id faeility should be terminated 
a burlfl ^ f Q J ing posts of terminal blocks mounted in 
Pl&Dt ! eminal housiQ S- It is desirable to 
we washer gap terminal blocks for this purpose as 

J n ‘‘•08- a. Fig. 8 Conductors 

i mination should be spliced to M-gauge 
8 " l0n «- ®* otter e£L ofIL 

teralmted on th. neproprlate 
* Of the terminal block. This arrangement 

* T link between the Pig. 8 DM and the buried 

^ REA IE & CM-816, "Electrical 
Protection of Buried Plant." 

5.052 Where the buried cable or wire is a tap off Fig 8 DW 

bloS^irr, ee ° ncaical to provide a washer fap teminal 
Pig 8 DW L u 4 r ® a fy- acce 8B enclosure mounted on the 
Tbf‘JLS^-< 11 A a buried P iant terminal housing. 

ge y a um tes jLLnxzs- 

burned Sen by K JL^of 01 ?? 111 ^ ° f the c ^tion^eing 
should be furaiehfd o^h. ^ ^ tyP * pOWer cont act protectors 
toTcm «i! h the open wlre ln accordance with REA 

Pr ° t ' ctl01 '" * it it eip^d to 
P^t of FlT s'DW orl.^?^ £f 0t ^f OT * •« 2°t Included an 

on the open wJe 1 unction nolT!^ If ® ervlcc drope are installed 
6D the terminal block and a drop wire terminal. 

bonding of support wires of FIG 8 DW 

M» tteSoS r thel^ lengths^ ”* “*• ^"ttrlcally coutlnu- 


- 6 - 
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6.02 


6.03 


At Junctions with aerial or buried cable, buried wire, and 

distribution uires, the support wire of 
JJf" ® ™ ■ bould ,^ bonded to cable support strands, cable or 
wire shields, and/or support wires as applicable. 

^ere Fig- 8 W is carried on the same pole as strand supported 
caoxe, it is not necessary to bond the support wire of the 
Fig. o m to the cable strand -because insulation on the DW 
w prevent a lineman from simultaneously making contact with 
the cable strand and the support wire . 


7 . guts 


«iItiM teleSJ^ fi "? 1 ° n v. eXiSting Jolnt 1186 P° wer Poles beneath 
fro® cMtiJt pJ ^ nt such as cabie or °P«n wire which shield it 

rroi contact, h 6uying requirements of BEA TE & CM- 65 O, "Guys and 

V e Cable Lines ” regarding grounded guys versus strain 

J^one 8 nSnfTaT ly ’ lilere ^ 8 is 52* shielded by other 

! exposed to power voltages in either joint use or 
_ . j, l 1 ® 8 * strain insulators are required unless the support wire is 

Cable Strajid 0r 8 *^“^ an w/Xthin 
one-fourth mile of the guy location. 
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MUIffilPAXR DISTRIBUTION WIRE JSOOBCTION 

Bae purpose of this addendum is to modify existing instructions 
regarding power contact protection of aerial distribution wire. 
Change paragraph 4.0231 to read as follows; 
k ‘ 02 3 Powr Circuits Exceeding 2900 Volts to Ground 

4.0231 All pairs of a run -of aerial distribution wire 
should be protected at or near the beginning 
and end of an exposure except where the exposed 
portion of the run is less than 1500 feet, in 
which case protection should be applied at only 
one (either) end. 

Change paragraph 4.0232 to read as follows : 

4.0232 All drops from exposed aerial distribution wire should 
be protected unless located within 1000 feet of a pro- 
tector installed in accordance with paragraph 4 . 0231 . 

Eliminate paragraphs 4.023, 4.0231, and 4.0232. 


Eliminate : 
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1. CHHERAL 

2. UG0MIIIG HtOHSCTIQI CONSIDERArKES 
3 - KW8R CONTACT CONSIDERATIONS 

*wuc, arias ay mscm, **0^8 


1. ffiBKML 


1.01 


1.02 


2. 


-rlnn??! f 1 “*' nded to P™^ld. REA borrovers, consulting 
' < c “ t ** ctor ’ > “i other Interested parties with ^ 
rf RM S information for use in the design end construction 
1^™“*' telephone system . It deacribeo various 

tion sir. (SSintrcMts '.' 1 ** 4 °° 4iatrlb “- 

SrS™L“'; f ?r «“ Ptot^tion of users and 
fz !* »»* ^ I* 7 ’ protection of Personnel working on the 

° f ClrCUlt Cities. Consideration 

wicr cwi be found in hca *! ws jl pm £oo h»v 

Construction of Aerial Dlatrihution Wire ttiitlMfr^ 1 ?'’ !? d 
sections Of the REA TR & CM. iSrr^Cio^SL Z'Z" 
bring our practices in line vith experience gaineffii^ 19#. 


PROTECTION CONSIDERATIONS 


2.01 


2.02 


s Z^^T^rio “ d 

tion. to severely exposed sta«^^ r^o" 

therefore **■ ^’itself 

d«if s-r?t^ i i^%:^L o g r 

e^alS .t%S^on\Tr h ot“t?TL.r^:r ' ^ 



c:;' outside plant wire md cable tie eost effec- 
ti^e vsasvsre :ee tie prevention of poww* contact lies in the 
pwisiOE of semi construction, proper clearance© ^ and the 
meirnee of non-standard condition®. The high dielectric 
otresigth of distribution wire makes electric®! contact between 
pemoe conductors of a power dietribution circuit - &n& the mtiLti-- 
:>air conductors im likely , except where the wire SuBMlation i® 
atasfied or defective. Although power contact protection is 
stt generally required , under certain condition® protective 
^aaurea are necessary as outlined in the followiog 


BESffE 1??HC 




tnlng Protection 


functions wl'tfa, Any ?£yge of Cable - Lightning arrester 
protection at Junction© between SfHM sad cable of any 
type $ if required,, ha© the function of protecting the 
cable rather than the MFDW, Tfee protection py&ctieec; 
for such Junction© are therefore covered in SEA f J2E & 
«-8l5 s "Cable Circuit Protect &<aa" and REA TS & CM-640, 
"Deeiipa of Eta* led Plant. 69 

4.012 Junctions with Open Wire , D rey; Ifirs^cr S in. *;le Bair 

Dletribution Wire - Mo protect!®® is required at junc- 
tion® between kFDW and open wire, drop wire, or single 
pair dletribution wire except uliere extensions are con- 
nected to severely exposed, stations such as fire towers, 
radio stations, etc. Fairs extending to such exposures 
should be protected at their junction® with the distribu- 
tion wire by iteane of protected distribution wire 
terminals . 


4.02 Joint Use Power Contact Protection 

4.021 General - Hie same general protection principles 

spec if led for the joint use of poles with high voltage 
power (above 2900 volte to ground) .distribution circuit? 
with open wire are applicable to MPDW. (See REA TE fit 
CM-690, "Joint Use of Poles" and REA TE & CM- 820 , "Open 
Wire Circuit Protection.") Where MPDW is unshielded, 
that is, without cable or open wire between it and the 
power conductors, the principal protection objective is 
that coordination be achieved. 

In order that electrical contact between the power and 
telephone conductors may -occur, the power voltage must 
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4.03 


4 


fea sufficient to ere through the MFW insulation. 
Kid®? Et!Qh conditions it is ps’otebl® that the arsing 
■JtUL bsffi© through the issuictioa of the support wire, 
pr-'9vidAk3 cj c5'©*ia& path edoQpts toe deenergising the 
wome circuit. w ’ ~ 


^g-OiPC.ttit Balov 29 00 Yolte to fecund - For power 
©ImuIIS rt;irc£lng below '" T'o^ground , station 
protectors peovi&e adequate protection to subscriber 
prtsIidB., @M the conductor insulation generally can 
fe© reliefi on t© prevent electrical contacts to the 
conductors even though & physics! contact may occur. 
!2herefoere no special protection Measure® are required 
beynad eonf ©usance to the hooding practices covered 
in late? paragraphs . " '* "'** 


^•®®3 Fgwgr Circuits Exceeding 2900 Volte to Ground 

^“^31 Where MPDW is not shielded by cable or open wire 
th® MEDW (and telephone plant to which it is 
connected) will require protection against power 
contest as follow: Power contact protection 
should be installed on all such circuits at or 
near both ends of the exposed section, unless 
the section is 1,500 feet or lee® in length in 
which case protection should be installed only 
at or near one (either) end of the section. 


4.0232 If station drops are connected to the multipair 
wire within the ejqposed section, power contact 
protection should be installed on the pair or 
pairs serving the stations at or within 1,000 
feet of each drop wire location. Power contact 
protection should be provided in the form of 
protected distribution wire terminals (Fig- 
ures 1 and 3). 


4.024 No special protective measures are required where MFDW 
is installed below aerial cable or open wire and is 
therefore shielded from contact . 

Power Cr ossings Exceeding 2900 Volts to Ground 

4.031 Joint pole crossings should be utilised wherever practi- 
cable for reasons given in REA TE & CM-801, "Conditions 
Requiring Electrical Protection." At all crossings 
where distribution wire is shielded from power contacts 
by other telephone plant, no additional protection devices 
are required on the distribution wire. 
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* with SOT type power lines where 
I./: ; rr/: or rirs is act saieMeal fee# cmtscts by 
c:c osiojlcxs pisst, protsctioa should be provided ©a 
1 iro hr/ x£&r.s of a protected wire tersinsl. Where 
i:/:ioacl crossing e of tie seme MHM and the sae power 
rcuib occur within 1*500 feet of e protected crossing* 
ct set ice, at the additional cromtla@g is not required - 

:,:.!. rrr-srtlon - Loading coil® for nultipair diaferifeu- 

ari 


having dleleetrie streagth that 
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“ad: 




kM 


mm 


. ins * 

v ,::_ 


J. " ■ .yi5 - At function© betesea MEDtf gad aerial 

:e support wire should be beaded to tae cable strand. 
Vhsre aciitipair distribution wire is carried on the s@es pole 
line with aerial cable, the support wire shouM be bonded to 
the eaele suspension strand at each md ©f the wire r® and 
at intervals of approscimtely one-fourta rail s (Fig. 2). 

2l detector Ground Terminals - The SffW steel support 
vi re a ffords a method of obtaining a coaeon grounding eon- 
iuctror for protect 1cm devices. Where protectors are required 
the protector ground terminal or plate of all assemblies 
mourn oe connected either directly or indirectly to the 
aatallic support wire. If the protector assembly design is 
such that a satisfactory electrical connection is not made 
to the support wire in smarting the protector ©seeSBr. the 
connect ion should ce aade by Beans of a #10 ground wire. 


*'°7 tha Support Mire 


k.Ufl 


Where power contact protection is required, protectors 
StiiLr^ theiT ® round biDdiQ ^ Posts connected to the 

In cX Parasrai>h '•- 06 - 

the event nrZ \ in aeenergisiag the power circuit in 
Lne eve ^t or a contact between tln& tvn 

reduce induced voltage in isvt + " ^ facilities and to 

,la a pole " lle 


if- ■»— lining arrester s 
™^ £±£££_a5Lgg ermneoted to the m» 


^.073 


joint use with uon-MEN rv -,j. (3 _„ .. 

should b« effectively ~~ "'I f I s ^ Ee s ^Vort wire 
fourth «uT22iS? ^ ^ Rt one- 

grounds so constructed ^ comcc "-'® Si artificial 

««• 3, «a «i lB • chl *» e *- 
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* - oft At Junctions with buried wire or cable the multipair 
euRS©rt wire chouM be boated to the buried wire or 

table, shisld. 

^.©0 grounding of Guye - When distribution wire is placed on exiat- 
te-2 i- 5”S-'S IILi'®® beneath existing shielding plant such as cable 
err open wire* no change in guying arrangement® regarding 
solidly grounded gruy® versus use of strain insulator® in guys 
is necessary . (See REA TE & CM- 65 O, "Guy® and Anchor® on Wire 
and Cable Lines.") Where distribution wire is not shielded by 
other telephone plant in either joint use or at crossings with 
separate pole line construct ion , strain insulators stay be 
omitted if toe support wire is grounded to a grounded cable 
sheath or abteM or to a power liM within one-fourth mile of 
the guy location. 


5- DKAIHASE 


5.01 The voltage Induced into MPDW in joint use with power distribu- 
tion circuits is much less than would be induced into open wire 
with the same separation because of the relatively high capaci- 
tance between the distribution wire conductors and the grounded 
support wire. When the support wire is grounded in accordance 
with paragraph k.CTJ the induced voltage in MPDW would be appre- 
ciably less than that which would be induced Into open wire 
under the same conditions . The surprise shock hazard and the 
probability of damage to grounded ringers on MPDW is therefore 
negligible. In view of the above, no drainage unite are normally 
required on multipair distribution ■wire. 


5-02 


An exception to 5. 01 would be where a portion of a circuit is 
in open wire joint use and a portion is in distribution wire. 
In such instance® the combined open wire and distribution wire 
sections should be considered to be equivalent to an open wire 
c cult having a length equal to tie length of the open wire 
section plus one -half the length of the distribution wire 

Th ® °P en drainage protection requirements of 

circuit 4 CM ” a2 ° ® houM be a PP lled to this equivalent open wire 


5.03 During construction operations, precaut ionary measures against. 
Induced voltages should be taken in accordance with REA TE & 





Soto? Protect all pairs at beginning of joint use with a 
protocted distribution wire tends©!* 


JOUT UBS WITH MXLTXOBOUHDED SEUTRAL TYPE DISTRIBOTIOI LIKE 

FIGURE 1 



JOUST USE WITH STRA1D SOPPOKTB) CABLE 


FIGURE 2 





Hot® X: Protect all pair* at beginning of Joint us® with a 
proto® ted distribution vir® tenlMl. 


♦Joint construction should not be used with nonwltigrounded 
neutral type distribution circuits unless sufficiently low 
resistance grounds can be obtained to Insure coordination. 


JOINT USE WITH HOWULTIOHOURDID HSUTRAL TOTS DISSRIKJTKW LIH1* 


FIGURE 3 



